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[57] ABSTRACT

Workpieces are transported step-by-step by means of
transport bars which are provided with grippers and
which are longitudinally and transversally displaceable
only in cyclic relation to the reciprocating movement of
a press. The transport bars have the configuration of
hollow profiles which are rigid with respect to bending
and torsional stresses, and their ends are rigidly con-
strained and guided by means of angle brackets and by
means of longitudinal guidings and transversal guidings
both of which are free of play. Thus, a particularly rigid
and a relatively lightweight construction results which
allows high working cadences.

9 Claims, 3 Drawing Sheets



U.S. Patent

1@
!i'I.l-l.l.l.lll.l.llllllll ny
il—llIlIllIllIIlIlIlIlllIl

Nov. 15, 1994  Sheet 1 of 3 5,363,685

19
2
\D)i

III = |
Ll TN

18

FIG. |




5,363,685

Sheet 2 of 3

Nov. 15, 1994

U.S. Patent

¢

6

W I 77727777707
i

o _‘\

®/®,h

i&\h-s

L - .“;

_
_

f
_. "_! Q

8 K




U.S. Patent

Nov. 15, 1994 Sheet 3 of 3 5,363,685




5,363,685

1
TRANSFER DEVICE IN A PRESS

This application is a continuation of U.S. application
Ser. No. 07/804,363 filed Dec. 10, 1991, now aban-
doned.

The present invention refers to a transfer device in a
press, for the stepwise transport of workpieces through
the processing stations of a tool, comprising transport
bars which are disposed laterally with respect to said
tool and which are provided with grippers for said
workpieces and are displaceable longitudinally and
transversally 1n a reciprocating, cyclic movement. In
each working cycle, said transport bars perform a
closed rectangular movement by advancing a number
of seized workpieces to the folowing station of the tool
in a first step, then being laterally retired from said tool,
longitudinally returned, and moved towards said tool
again in order to seize the workpieces. In the process,
considerable accelerations and decelerations and corre-
spondingly high forces of inertia will result, so that the
working cadence of said press is limited by the rigidity
and the stability of said transfer device. Relatively nar-
row limits are thus set since any increase of the rigitiy
and of the mechanical deformation stability of the trans-
port bars leads to an increase of weight which 1n turn
results 1n an increase of the forces of inertia.

It is the object of the present invention to provide a
transfer device allowing sufficient stability with a rela-
tively modest weight, and thus relatively high working
cadences. A first contribution to the solution of the
exposed problem is given by a transfer device wherein
sald transport bars are constrained at their ends and
rigidly guided longitudinally and transversally. It has
been found that transport bars which are constrained at
their ends and rigidly guided longitudinally and trans-
versally are particularly stable with respect to deforma-
tions and thus can be subjected to comparatively higher
accelerations. Thus, the transfer device of the present
invention includes a transfer device for a press, for the
stepwise transport of a workpiece through processing
stations of a tool of the press, the press having a slide
supporting at least part of the tool and columns for
supporting and guiding the slide, the transfer device
comprising: a plurality of transport bars having first and
second ends disposed laterally with respect to the tool
for transporting the workpiece, the transport bars being
displacable longitudinally and transversely in cyclic
relation to the reciprocating movement of the press;
grippers disposed on the transport bars for gripping the
workpiece; guide means for guiding the transport bars
longitudinally and transversely; the first and second end
of the transport bars being rigidly connected to the
guide means, and driving means for driving the trans-
port bars longitudinally and transversely thereby ad-
vancing the workpiece. Further, the transfer may in-
clude transport bars which are hollow profiles, prefera-
bly square hollow profiles. Since the grippers serving
for the transport of the workpieces are generally not
symmetrically attached to the transport bars, not only
bending and shearing stresses but also torsional stresses
result in these bars. Due to the use of hollow profiles,
preferably square hollow profiles, for said transport
bars, said stresses can be absorbed without the need for
said transport bars to have an excessive weight.

The invention is explained in more detail hereinafter
with reference to an embodiment which is illustrated in
the drawing. |
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2

FIG. 11s a plan view of the press bed and the transfer
device:

FIG. 2 1s a front view of the press including parts of
the transfer device;

FIG. 3 is a partial section according to line ITI-—III of
FIG. 1 on an enlarged scale; and

FIG. 4 Shows a part of the drive of the transfer de-
vice.

In a more or less schematical manner, FIGS. 1 and 2
show a press bed 1, guiding columns 2, and a press slide
3. As is common practice, the lower portion of a trans- -
fer tool 25 comprising a plurality of processing stations
1s secured to the press bed 1 and the upper portion 26 to
slide 3. Said tool is schematically represented in the
drawing for the sake of simplicity. On either side of said
tool, a respective transport bar 4 having purely sche-
matically illustrated grippers 5 for workpieces is pro-
vided. As shown particularly in FIG. 3, said transport
bars 4 consist of square hollow profiles which with
respect to their weight have a high bending and tor-
sional rigidity. Grippers 5 are fitted on the upper side of
transport bars 4, 1.e. asymmetrically with respect to the
profile of said bars, so that transport bars 4, as men-
tioned, are also subject to torsional stresses in operation.
Between the guiding columns 2, i.e. in the longitudinal
direction of transport bars 4, and at some distance out-
side said guiding columns, the ends of said transport
bars are welded to angle brackets 6 which in turn are
fixedly screwed to longitudinal slides 7. Said longitudi-
nal slides 7 (FIG. 3) are fixedly guided along two paral-
lel-guiding bars 8 which are mounted in a transversal
slide 9 which is guided along two parallel transversal
guiding bars 10. The ends of transport bars 4 are thus
rigidly constrained and guided, which, together with
the high rigidity of the transport bars themselves, leads
to a very high stability, i.e. to low deformations of the
transport bars under the above-mentioned forces of
inertia. As a result, it is possible to work at compara-
tively very high working cadences of e.g. up to 300/min
without prejudice to the safety in operation or to the
lifetime of the guidings and the drive.

The transversal movement of the transport bars 4 is
controlled by control rails 11 which are mounted on
press slide 3 and which, by means of external control
cams 12, act upon control rollers 13 of projections 14 on
slides 9. The piston rods 15 of pneumatic cylinders 16
also act upon projections 14. A reliable, constant in-
ward pressure 1s thus applied to projections 14, so that
control rollers 13 are always safely pressed against con-
trol cams 12 of control rails 13. It appears in FIGS. 2
and 3 that during the downward movement of control
rails 11 together with press slide 3, control rollers 13
and the parts which are connected thereto, i.e. also
transport bars 4, are spread apart in such a manner that
a workpiece 17 which is clamped between two opposite
grippers S will be released. Meanwhile, grippers S are
also laterally removed from the range of the two tool
portions, so that the tool is allowed to close in all sta-
tions for the processing of workpieces. It is indicated in
FIG. 1 that blanks 18 are cut from a transversally ad-
vancing strip 19 at a determined location and are re-
ceived by the outermost grippers of transport bars 4.

The longitudinal advance of transport bars 4 is ef-
fected by means of two leaf springs 20 which are se-
cured to the inner side of longitudinal slides 7 and are
driven by a drive lever 21 via coupling lever 22. Leaf
springs 20 are rigid enough to drive transport bars 4 in
the longitudinal direction, but they are capable of fol-



5,363,685

3

lJowing the transversal movements of transport bars 4,

as is indicated in FIG. 4. It will be noted that the em-

bodiment of the longitudinal drive according to FIG. 4
deviates somewhat from that which is illustrated purely
schematically 1in FIG. 1.

As already mentioned, the two transport bars 4 per-
form very fast movements in the longitudinal and the
tranversal directions in operation, considerable forces
of inertia resulting in the bars during the transversal
movements, which result in bending and torsional
stresses of said bars. Due to the guiding of the bar ends
according to the invention, which is free of play and
thus rigid, said bar ends are substantially rigidly con-

d

10

strained, and are thus not exposed to any bending or

pivotment in their mountings. It has been found that the

bending of the transport bars is thus quite considerably
reduced. Accordingly, considerably higher stresses, 1.e.

higher working cadences are possible under given re-
quirements as to the precision of the respective posi-
tions of the workpiece grippers. On the other hand, the
high rigidity of light-weight transport bars 4 contributes
to an extraordinary rigidity of the entire arrangement,
thus allowing high working cadences. Nevertheless, the
forces of inertia are limited because the total weight of
the moving parts is relatively low.
We claim:
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1. In a press having a transfer device for the stepwise

transport of a workpiece through processing stations of
a tool of the press, the press having a slide supporting at
least part of the tool and columns for supporting and
guiding the slide, the improvement wherein the transfer
device comprises:

a plurality of transport bars having first and second
ends disposed laterally with respect to said tool {for
transporting said workpiece, said transport bars
being displacable longitudinally and transversely
only in cyclic relation to the reciprocating move-
ment of the press;

grippers disposed on said transport bars for gripping
said workpiece; .

guide means for guiding said transport bars longitudi-
nally and transversely, said first and second ends of
said transport bars being directly and rigidly con-
nected to said guide means, and

first and second driving means for driving said trans-
port bars longitudinally and transversely, respec-
tively thereby advancing the workpiece, said first
driving means connected to and acting upon said
first end of said transport bars only;

wherein said first driving means includes leaf springs
to commonly drive said transport bars longitudi-
nally.

2. In a press having a transfer device for the stepwise
transport of a workpiece through processing stations of
a tool of the press, the press having a slide supporting at
least part of the tool and columns for supporting and
guiding the slide, the improvement wherein the transfer
device comprises:

a plurality of transport bars having first and second
ends disposed laterally with respect to said tool for
transporting said workpiece, said transport bars
being displacable longitudinally and transversely in
cyclic relation to the reciprocating movement of
the press;

grippers disposed on said transport bars for gripping
said workpiece;

guide means for guiding said transport bars longitudi-
nally and transversely, said first and second ends of
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4

said transport bars being rigidly connected to said
guide means;

first driving means for driving said transport bars
longitudinally at one end thereof only; and

second driving means connected to said slide for
driving said transport bars transversely, wherein
said second driving means includes pneumatic cyl-
inders and control cams connected to said slide,
said pneumatic cylinders operating on said first and
second ends of said transport bars through said
control cams, whereby upon movement of said
slide, said transport bars are capable of being
spread apart transversely against the pressure of
said pneumatic cylinders by said control cams.

3. The invention according to claim 2, wherein said
transport bars have a hollow profile and are of high
rigidity. |

4. The invention according to claim 2, wherein said
first driving means includes leaf springs to commonly
drive said transport bars longitudinally.

5. In a press having a transfer device for the stepwise
transport of a workpiece through processing stations of
a tool of the press, the press having a slide supporting at
least part of the tool and columns for supporting and
guiding the slide, the improvement wherein the transfer
device comprises:

a plurality of hollow and rigid transport bars having
first and second ends disposed laterally with re-
spect to said tool for transporting said workpiece,
said transport bars being displacable longitudinally
and transversely only in cyclic relation to the re-
ciprocating movement of the press;

grippers disposed on said transport bars for gripping
said workpiece; |

guide means for guiding said transport bars longitudi-
nally and transversely only, said first and second
ends of said transport bars being directly and rig-
idly connected to said guide means for rigidly
keeping the ends of said transport bars in a longitu-
dinal direction:

first driving means for longitudinally driving said
transport bars at one end thereof only; and

second driving means connected to said slide for
driving said transport bars in a transverse direction;

wherein said second driving means includes pneu-
matic cylinders and control cams connected to said
slide, said pneumatic cylinders operating on said
first and second ends of said transport bars through
said control cam, whereby upon movement of said
slide, said transport bars are capable of being
spread apart transversely against the pressure of
said pneumatic cylinders by said control cams.

6. In a press having a transfer device for the stepwise
transport of a workpiece through processing stations of
a tool of the press, the press having a slide supporting at
least part of the tool and columns for supporting and
guiding the slide, the improvement wherein the transfer
device comprises:

a plurality of hollow and rigid transport bars having
first and second ends disposed laterally with re-
spect to said tool for transporting said workpiece,
said transport bars being displacable longitudinally
and transversely only in cyclic relation to the re-
ciprocating movement of the press;

grippers disposed on said transport bars for gripping
said workpiece;

guide means for guiding said transport bars longitudi-
nally and transversely only, said first and second
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ends of said transport bars being directly and rig- guide means for guiding said transport bars, said
idly connected to said guide means for rigidly guide means mcluding longitudinal slides and at
keeping the ends of said transport bars in a longitu- least one transversal slide, and pairs of guiding bars
dinal direction: upon which each of said longitudinal slides and
’ 5 said at least one transversal slide is guided, each

first driving means for longitudinally driving said
transport bars at one end thereof only; and

second driving means comprising cams connected to
said slide for driving said transport bars in a trans-

said first and second ends of said transport bars
being rigidly connected to one of said longitudinal
slides whereby said first and second ends of said

transport bars are rigidly guided and constrained

verse direction; 10 by said guide means;
wherein said first driving means includes leaf springs first driving means for driving said transport bars
to commonly drive said transport bars longitudi- longitudinally at one end thereof only; and
nally. | second driving means for driving said transport bars
7. In a press having a transfer device for the stepwise transversely, said second driving means including
transport of a workpiece through processing stations of 15 control cams connected to said press slide, a con-
a tool of the press, the press having a press slide sup- trol qlember in driving connection with each end
porting at least part of the tool and columns for support- of said transport bars, and pressure means con-
ing and guiding the slide, the improvement wherein the nected to each of said control members for urging
transfer device comprises: each control membe'r‘agam‘st one of said control
a plurality of hollow transport bars having first and 20 321;;213;1(1 thereby driving said transport bars trans-

second ends disposed laterally with respect to said

8. The i ti ding to claim 7, wherein sat
tool for displacable longitudinally and transversely ¢ Invention according to claim 7, wherein said

transport bars have a square profile.

in cyclic relation to the reciprocating movement of 9. The invention according to claim 7, wherein said
:che PTESs; ' - 25 first dnving means includes leaf springs to commonly
grippers disposed on said transport bars for gripping drive said transport bars longitudinally.

said workpiece; * % % % %
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